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in H II regions, 54-57 
Flow patterns 
in H II regions, 55 
Fluorescence processes 
see Resonance fluorescence 
Fluorine 
in planetary matter, 230 
Flux 
of radiation, 313-18 
absolute, 28-34 
in stellar atmospheres, 
140, 170 
Flux conservation 
across ionization fronts, 
51 
in stellar atmospheres, 
174-75, 183, 186, 187, 
189, 192 
Flux constancy expression, 
175-77 
Forbidden lines 
in cluster galaxies, 2 
in comets, 354, 372 
in H 0 regions, 49 
Formation 
of galaxies 
by encounters, 11 
by fission, 13 
of H II regions, 55 
of solar system 
— evidence, 217- 
of stars 
in the interstellar med- 
ium, 62 
of stellar associations 
from the interstellar 
medium, 63 
Formation layer 
see Mean layer of forma- 
tion 
Form factor 
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for reference ellipsoid, 
98, 101 
Fornax cluster of galaxies, 
8 
Fourier series represent- 
ation 
for bremsstrahlung radia- 
tion, 307 
Fourier transform techni- 


ques 
in line-broadening theory, 
85 
in stellar atmospheres, 
147, 148, 181 
Fractionation processes, 
218, 219, 227-31 
gas-gas, 227-29 
gas-solid, 229-30 
solid-solid, 230-31 
Fraunhofer lines 
in comets, 359, 362-63, 
367 
in stellar atmospheres, 
208 


Free-free transitions, 
298 
in H II regions, 49, 50, 
277 
in stellar atmospheres, 
161, 172, 178, 179, 
201 
Frequency 
limiting 
in stellar atmospheres, 
148 
F stars 
atmospheres, 164, 165, 
167, 179 
in evolutionary theory, 
259, 260, 267, 271 
spectra, 37, 43 
Fundamental constants, 96 
see also Defining con- 
stant; Primary con- 
stant 


Fundamental epoch, 103 
Fundamental stars 
catalog, 95 


G 


Galactic center 
radio determinations, 
281-82, 292 
Galactic coordinates, 289 
Galactic disk 
radiation in, 299, 322 
radio observations, 279, 
292 
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Galactic field of force 
local, 120 
Galactic halo 
radio emission, 299, 335 
stellar population, 267 
Galactic magnetic field, 343 
Galactic nuclei 
as radio sources, 339 
see also specific galaxies 
Galactic nucleus-radio 
observations 
continuum, 277-88 
spectral, 289-95 
hydrogen, 289-93 
Galactic rotation 
effect 
on fundamental constants, 
100 
radio observations, 276, 
290, 291 
Galactic spiral arms 
radiation in, 322 
see also 4kpc arm; 135 
km/sec arm 
Galaxies 
clusters of 
see Clusters of galaxies 
Galaxy 
evolution of, 211 
stationary model, 338 
stellar orbits in 
numerical solutions, 
120-33 
theory, 113-20 
see also Orbit theory 
Gallium 
in stars, 262 
Gamma function 
see Euler gamma function 
Gamma rays 
see Cosmic rays 
Ganymede 
radar observations, 380 
Gas pressure 
in stellar atmospheres, 
154-56, 169 
Gaunt factor, 178 
Gaussian constant of gravi- 
tation, 99, 101, 103, 
107, 108, 109, 387 
Gaussian line profile, 85 
Gaussian luminosity function 
for galaxies, 15 
Gaussian units, 307 
Generalized coordinates, 
113-14 
General relativity 
fourth test, 388-90 
Geocentric constant of 
gravitation, 99, 103, 
108, 109 
Giant stars 
atmospheres, 158 
in evolutionary theory, 
253, 257, 270 
Globular clusters 
in cluster galaxies, 8 
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stellar population, 261, 
267, 269, 271 
Globular clusters of galaxies 
see Regular clusters of 
galaxies 
Gradient of the continuum, 
165-66 
Grains 
in H II regions, 60 
Granulation 
in stellar atmospheres, 
208 
Grating spectrograph 
in stellar spectra, 24 
Gravitational condensations 
in Orion nebula, 58 
Gravitational contraction 
of a star, 253 
Gravitational constant, 99, 
101 
see also Gaussian constant 
of gravitation; Geo- 
centric constant of 
gravitation 
Gravitational effects 
in H II regions, 55 
in interstellar medium, 
65 
Gravitational field 
of Earth, 96, 98, 104 
of galaxy 
see Galactic field 
Gravitational instability 
in clusters of galaxies, 
11 
in interstellar medium, 63 
Gravitational waves, 306 
Gravity of stars 
in stellar spectra, 35 
Gray-body model 
of stellar atmospheres, 
137, 138, 161-63, 173, 
176, 180-85, 188, 190, 
193 
Gray-star approximation, 
182 
Greenstein effect, 365, 
366, 373 
Grey extinction, 32-33 
Griem, Kolb, and Shen 
theory 
of line broadening, 72-76 
Groombridge 1830 group, 
266-67 
a Gru, 257 
G stars 
atmospheres, 165 
evolution, 259, 260, 267, 
271 
spectra, 38, 43 
Gyrofrequency, 278, 326 


H 
Ha 


rofiles, 73, 76 
Poolar atmosphere, 91 


HB 
index, 247 
photometry, 255, 257 
profiles, 73, 74, 76 
Hy 
observations, 255 
profiles, 73, 75, 76, 167 
Hs, 32, 167 
profiles, 73, 76 
He, 32 
profile, 73 
Hale telescope 
in cometary spectra, 351 
in stellar spectra, 24 
prime focus scanner, 
25, 26 
Halo stars, 211, 267, 269 
Hamburg Assembly of the 
IAU, 93, 106 
Hamiltonian formulation 
of stellar orbit theory, 
114 
Hamilton Jacobi equations, 
119 
Harmonic mean tempera- 
ture 
in HI regions, 60 
Harmonic oscillators 
in stellar orbit theory, 
120-23 
Harmonics 
of bremsstrahlung radia- 
tion, 307 
Hartree potential, 80 
Harvard-Smithsonian Con- 
ference on Stellar 
Atmospheres, 135, 177, 
198, 200 
Haystack facility, 388, 389 
HD 19445, 166 
HD 101065, 265 
HD 103095, 38 
HD 140283, 38, 40, 166, 168 
HD 169882, 269 
HD 169889, 269 
Heating mechanisms 
in stellar atmospheres, 
136, 202 
Heating rate 
of H I region, 61-65 
of H Il region, 49-50 
Heavy elements 
in planetary matter, 219, 
230 
see also particular elements 
Heliocentric distance 
of comets, 362, 363, 369, 
370, 373 
Heliocentric gravitational 
constant, 102, 104, 
109 
Heliocentric radial velocity 
of comets, 359 
Helium 
lines, 30, 82, 83, 84, 167, 
179 
in planetary matter, 


219, 226 
in stellar atmospheres, 
164, 179, 262 
Helium-burning stage, 250, 
261, 263, 271 
Helium flash, 261, 270 
t Her, 244 
i Her, 168 
nm Her, 257 
g Her, 259 
wHer, 259 
52 Her, ¢ 
Hercules cluster of galaxies, 
2 
Hertzsprung-Russell dia- 
gram 
in stellar spectra, 35 
see also H-R diagram 
High velocity stars 
in evolution theory, 266- 
67, 271 
in orbit theory, 118 
Hill's theory of Jupiter and 
Saturn, 94, 111 
Hill's variational orbit 
for the Moon, 105 
Holmium star, 265 
Holtsmark theory of line 
broadening, 71, 72, 76, 
85 
Homogeneity 
of distributions of galaxies, 
15 
of stellar atmospheres, 
150 
Homonuclear system, 367 
Hori's formula 
in stellar orbit theory, 
124 
Hot stars 
atmospheres, 164 
HR612, 259 
HR1029, 258 
HR1051, 258 
HR1732, 259 
HR4817, 259 
HR5190, 257 
HR5378, 257 
HR6997, 257 
HR8216, 259 
H-R diagram 
implications for stellar 
atmospheres, 154, 155, 
158, 211 
HI regions, 47, 59-60 
H I regions, 47-59 
dynamics, 54-56 
electron density, 48-49 
electron temperature, 
49-51 
energy sources, 65 
formation, 55 
galactic center, 277, 278, 
280, 283, 285, 288 
heating, 49 
ionization front, 51-54 
Orion nebula, 56-58 
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Hubble's interpolation form- 
ula, 5 

Hubble's inverse square law 
for surface brightness, 
5 


Hubble's luminosity function 
for elliptical galaxies, 6 
Humason, 372 
Hummer's method 
in stellar atmospheres, 
146 
Hyades 
in evolutionary theory, 
235, 241, 242, 243, 
244, 247, 248, 253, 259, 
260, 262, 265, 267, 269 
in stellar spectra, 37, 39, 
40-41, 42 
Hydrides 
in comets, 367 
in planetary matter, 229 
Hydrogen 
in comets, 368 
in galaxy, 269 
group of chondrites, 218, 
219, 223, 226, 230 
in HI regions, 60 
lines 
broadening, 71-79 
of Ca Tl, 32, 202, 204 
in galactic nucleus, 276, 
289-93, 298 
in hot stars, 30 - 
in stellar atmospheres, 
155, 178-79 
in stellar spectra, 28, 
31, 32, 40 
molecular negative ion 
in stellar atmospheres, 
178 
molecular positive ion 
in comets, 368 
in stellar atmospheres, 
178-79 
negative ion 
absorption of radio waves, 
288 
in stellar atmospheres, 
150, 152, 156, 178, 
204 
neutral atoms 
broadening by, 90-91 
in steller atmospheres, 
179 
in planetary matter, 219, 
222, 225, 226, 229-30, 
329 
in stellar atmospheres, 
178-79, 205 
Hydrogen-burning stage, 
235, 253, 261, 263 
Hydrogenic ions 
line profile, 74 
Hydromagnetic effects 
in interstellar clouds, 68 


Hydromagnetic waves 
in stellar atmospheres, 
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136, 202 
Hydrostatic equilibrium 
in stellar atmospheres, 
150, 155, 157, 169, 
177, 182, 186, 201 
Hyperbolic trajectory 
in electron impact theory, 
74, 82 


IC 2602, 255 
Ices 
in the solar system, 225- 
26 


I front 
see Ionization front 
Ikeya, 353, 354, 355, 356, 
368, 371, 373 
Impact broadening 
see Electron impact 
broadening 
Impact parameter, 73, 86 
Debye cutoff, 87 
Impurities 
in interstellar medium, 47 
Inclination 
of orbit, 121, 122 
Inclination curve, 121, 123 
Inclination diagram, 121- 
22, 123 
Index of absorption, 326 
Index of refraction 
of plasmas, 323, 326, 
331, 343 
Indium 
in meteors, 219, 222 
in planetary matter, 219, 
222 
Inelastic scattering 
of electrons 
in electron broadening, 
88, 89 
see also Electron broaden- 
ing impact theory 
Inferior planets, 96, 102, 
111 
Information theory 
in stellar atmospheres, 
148 
Infrared indices, 240, 265 
Infrared measurements 
of stellar spectra, 33, 
43-45 
applied to atmospheres, 
151 
Inglis-Teller formula, 77 
Inhomogeneous fields 
bremsstrahlung in, 322- 
23 
Inhomogeneous models 
of stellar atmospheres, 
207-10 
Inner planets, 96, 102, 
111 
formation, 225-26, 








426 


see also Inferior planets 
Instabilities 
in plasmas, 332 
see also Gravitational in- 
stability 
Instrumental profile, 166 
Instruments 
for stellar spectra, 24-27 
Integral of motion, 115-17 
Integral relations 
in stellar atmospheres, 
151-54 
Integrated brightness 
of galaxy, 5 
Integrated magnitude 
of galaxy, 6 
Intensity 
of radiation 
in magnetobremsstrah- 
lung, 318-22 
in stellar atmospheres, 
139-42 
Interaction cross section 
see Cross section 
Interference fading 
in radar, 391 
Interference filters 
in stellar spectra, 27 
Intergalactic absorption 
effect on counting, 9, 16, 
18 
effect on estimated total 
energy, 12 
see also Plasmas 
International Astronomical 
Union, 93, 96, 98, 
101, 106 
Hamburg Assembly, 93, 
106 
International Conference on 
—- and Measures, 
International Union of Pure 
and Applied Physics, 
103 
Interpenetration 
of interstellar gas 
and magnetic field, 69- 
70 
Interplanetary medium 
radar studies, 377, 384, 
390 
Interpolations 
in stellar orbit theory, 123 
Interstellar absorption 
effect 
on galactic cluster popu- 
lation, 8, 9, 15 
on stellar observations, 
239 
Interstellar grains 
in HI regions, 60 
Interstellar magnetic fields, 
47, 62, 66-70 
effect 


on H I regions, 67-70 
Interstellar medium 
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energy and dynamics of, 
47-70 
in stellar orbit theory, 
113 
see also Plasmas 
Interstellar polarization, 
66 


Invariant points 
in stellar orbit theory, 
125 
To 
radar observations, 380 
Ion broadening of spectral 
lines, 72, 77-78 
combined with electron 
broadening, 85-86 
Ionization 
in H II region, 47 
Ionization anomalies 
in stellar atmospheres, 
164 
Ionization balance 
in H II regions, 55 
in stellar atmospheres, 
155, 161 
Ionization front, 51-55 
discontinuity treatment, 
52 


D-type, 53-54 
R-type, 54 
strong cooling in, 51 
Ionization state 
of atom 
in atmospheres, 158 
Ionization stratification 
in H II regions, 51 
Ionosphere 
radar studies, 377, 385 
IR observations 
in stellar atmospheres, 
152 
see also Infrared 
Iron 
in comets, 352 
in planetary matter, 219, 
220, 223, 226, 230 
in stellar atmospheres, 
164, 179 
Iron oxide 
in meteors, 218, 223, 225 
"Iron rain" hypothesis, 230 
Iron-silicon ratio 
in planetary matter, 220 
Irregular clusters of gala- 
xies, 2 
Islands 
in stellar orbit theory 
see Chain of islands 
Isolating integral, 117 
Isostatic equilibrium 
in determining Earth's 
gravitational field, 96 
Iso-tau layers 
in stellar atmospheres, 
150 
eee atmosphere, 


Igothermal flow 
in H II region, 55 
Isothermal ionization 
front, 51 
Isothermal sound speed, 
53 
Isotropic expansion model 
of comets, 365 
Isotropic scattering 
in stellar atmospheres, 
171 
Isotropy 
of distributions 
of galaxies, 15 
Iteration schemes 
in stellar atmospheres, 
177, 180-81, 186, 
192-94 


J 


Jacobian transformation 
of coordinates 
useful in radar work, 
384 
Jeans instability lengths, 
65 


Jeans theorem, 118 
Jovian planets 
see Outer planets 
Jupiter 
Hill's theory, 94, 111 
magnetic field and radio 
emissions, 299, 322, 
379, 380, 399, 401-3 
mass, 102 
Kapteyn's star group, 
266-67 
Depler's third law, 103, 
108, 381 
Kirchhoff's law, 171 
K line of Calcium II, 32, 
152, 202, 204, 267 
135 km/sec expanding arm, 
290 
Kolb-Griem theory of 
atmospheres, 166 
Kourganoff's analysis 
of stellar atmospheres, 
180, 194 
4 kpc expanding arm, 289- 
90, 291, 292 
Kramer's law, 178 
Krook's analysis 
of stellar atmospheres, 
181, 186, 195-96 
Krypton 
in stars, 262 
K stars, 255 
atmospheres, 155, 161 


L 
10 Lac, 168 


Lagrangian equations 
in er orbit theory, 


Laplace equation 
in stellar atmospheres, 
147 
Laplace formula, 143 
Laplace transformation 
in stellar model atmos- 
pheres, 141, 144, 
181 
Late-type stars 
atmospheres, 180, 206 
in clusters, 248 
Layer of formation 
see Mean layer of forma- 
tion 
Lead 
in planetary matter, 222 
Legendre polynomials 
use of 


in multipole expansion, 
88 


in model stellar atmos- 
pheres, 146, 173, 181 
Leiden map of galactic 
nucleus, 280, 287 
Lennard-Jones potential, 
90 


a@ Leo, 237, 238, 240 
B Lep, 259 
Lewis correction 
for electron impact broad- 
ening, 77 
L group of chondrites, 218, 
219, 223, 230 
i Lib, 263 
Libration 
lunar 
radar studies, 391, 398 
Lick Astrographic Survey, 
1 


Light 
velocity of, 99, 101, 103, 
104, 108 
Light elements 
in stellar atmospheres, 
179 
Limb darkening, 138-39, 
142-51 
Limiting frequency 
in stellar atmospheres, 
148 
Lindholm theory 
for line broadening, 72, 
79, 81, 82, 85 
Linearization 
of stellar orbit equations, 
122 
see also Feautrier's line- 
arization 
Linear polarization 
criterion for, 308 
Line-blanketing, 238, 239, 
240, 244, 263, 265, 
269 
Line broadening, 71-92 
Line of force, 116 


magnetic, 332 
Line profiles, 71-92 


SUBJECT INDEX 


see also specific elements 
and specific lines 
Line spectrum 
pressure effects, 154 
Line width, 151 
Liouville's theorem, 114 
Lissajous figures 
box orbits as, 124 
LL group of chondrites, 
218, 223 
Local association of stars, 
252, 257 
Local galactic field of 
force, 120 
Local ay of galaxies, 
1, 3, 8 
Local standard of rest 
see Local galactic field 
of force 
Local supercluster of gala- 
xies, 18 
Local thermodynamic 
equilibrium, 137, 150, 
152, 154, 155, 158, 
161, 170-72, 201-2 
departures from, 205-7 
Long-period variables, 
271 
see also Cepheids 
Loop structure 
of supernova remnants, 
58 
Lorentz classical collision 
theory, 73 
see also Classical path 


theory 
Lorentz line profile, 77, 
85 


see also Phase-shift 
Lorentz profile 
Low velocity stars 
in orbit theory, 118 
LTE 
see Local thermodynamic 
equilibrium 
Luminosity class 
in stellar atmospheres, 
161 
Luminosity class II, 251 
Luminosity class III, 262 
Luminosity function 
for cluster galaxies, 
6, 15 
Lunar craters 
see Rayed craters; Tycho 
Lunar eclipses 
data for, 95 
Lunar inequality, 102, 105 
Lunar sine parallax, 102, 
105 
a Lup, 257 
B Lup, 257 
o Lup, 257 
Lyman a 
in model atmospheres, 


202 
profiles, 74, 76 
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Lyman p 
profiles, 73, 74, 75, 76 
Lyman limit frequency 
in interstellar medium, 
47 
in stellar atmospheres, 
187, 198, 238 
Lyman lines, 43 
in model atmospheres, 
156, 180 
profiles, 76 
TLyr A, 265 
a@ Lyrae, 240 
calibration, 28, 35, 40, 
41, 43 
model for, 168 


M3, 270-71 
M5, 265, 266, 270 
M13, 265, 266, 268, 270 
M15, 269 
M39, 260 
M67, 267 
M82 
radio observations, 299, 
344 


M87, 5 
radio observations, 299 
Mach numbers 
in I fronts, 53 ‘ 
Magmatic processes 
in formation of the solar 
system, 230-31 
Magnesium 
in — matter, 220, 
22 
in stellar atmospheres, 
164, 179, 204, 205 
Magnetic damping, 306 
—— dipole moment, 
9 


Magnetic eddies 
in interstellar clouds, 
68 
Magnetic fields 
and bremsstrahlung, 297- 
350 


in interstellar medium, 
62, 66-70 
in stellar atmospheres, 
137, 261-62 
Magnetic separation pro- 
cesses 
of primordial matter, 
221 
Magnetic stars, 208, 
261, 262 
Magnetobremsstrahlung, 
297-350 
Magnitude 
of elliptical galaxy, 
6-7 


Main sequence 
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see Pre-main sequence 
contraction; Zero-age 
main sequence 
Mariner II, 97, 98, 109 
Markov processes 
fluorescence in comets 
as, 360 
Mars 
composition, 222, 226 
mass, 102, 110, 111 
radar observations, 379, 
380, 399, 401 
Mass 
stellar 
in spectra, 35 
Mass losses 
implications from stellar 
atmospheres, 204 
Mass-luminosity relation, 
241-48 
Mass motions 
in interstellar medium, 
61-62 
Matter distribution in space 
in relation to galactic 
clustering, 1, 15, 19 
Maximum depth 
of spectral line 
in stellar atmosphere, 
157 
Maxwell velocity distribu- 
tion 
of electrons in H II regions, 
49 
Mean brightness, 170 
Mean free path 
of electrons in H II re- 
gions, 49 
of interstellar gas clouds, 
61 
Mean intensity, 170 
see also Flux 
Mean layer of formation, 
138 
Mean molecular weight 
in stellar atmosphere, 
169 
Mean temperature 
of star, 138 
Measure 
of orbit 
see Available measure 
Mechanical heating 
of interstellar medium, 
61-65 
Mercury 
composition, 226 
mass, 102 
perihelion precession, 
387, 388 
in planetary matter, 229 
radar observations, 96, 
111, 379, 380, 390, 
399, 401, 404, 405, 406 
Meridian plane 
in stellar orbit theory, 
113 
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Meridian stellar orbits, 
120-23 
Mesons 
radiation of, 306 
Metal abundances 
in planetary matter, 220- 
21 
in stellar atmospheres, 
37, 38, 41, 155 
Metallic-line stars, 262 
atmospheres, 167, 211 
spectra, 38 
Meteorites, 218, 219, 225- 
26 
as chemical tracers, 217- 
34 


radar observations, 377 
Meteors 
impacts of on lunar sur- 
face, 398 
see also Planetary ob- 
jects 
Meter wavelength observa- 
tions 
of galactic nucleus, 286 
Methane 
in planetary matter, 229 
Method of characteristics 
for expansion of gas cloud, 
57 
6 Mic, 259 
Milky Way 
see Galaxy 
Mills Cross, 279 
Milne approximation, 174- 


Milne relations, 175-76, 
180, 181, 188, 189, 
201 
Mira stars, 249, 250 
Mixing length, 241 
Model stellar atmospheres, 
135-216 
background, 138-68 
black-body models, 138- 
39 
coarse analysis, 156-60 
empirical models, 142- 
54 
gas and electron in, 154- 
56 


grid of models, 160-68 
intensity, 139-42 
construction, 168-201 

assumptions, 168-72 

Bohm-Vitense's method, 
189-90 

equations, 172-77 
Feautrier's method, 190- 
92 

iteration method, 192- 
94 


moment method, 186-87 
numerical results, 197- 
201 


opacity, 177-80 
opacity-dependent meth- 
ods, 180-86 
Strémgren's method, 
187-89 
variational methods, 
194-97 
nonequilibrium models, 
201-11 
departures from LTE, 
205-7 
inhomogeneities and 
turbulence, 207-10 
outer layers, 201-5 
summary, 210-11 
Molecular bands 
in comets, 351, 356, 359- 
65 


in stellar spectra, 29 
see also particular mole- 
cules 
Molecular hydrogen 
in HI regions, 60 
in H II regions, 55 
see also Hydrogen 
Molecular scattering 
in stellar atmospheres, 
180 
Molecular weight 
in stellar atmospheres, 
169 
Moments 
intensity 
in stellar atmospheres, 
172-76 
methods, 186-87, 189 
Momentum conservation 
across I fronts, 51 
Monoenergetic electron 
bremsstrahlung, 311, 
317-18, 333, 344 
Moon 
artificial satellite of, 99 
composition, 226 
ephemeris, 94 
mass ratio (to Earth), 
102, 105 
mean distance, 102, 105 
mean motion, 98, 101, 
103, 108 
radar studies, 377, 379, 
386, 391-98, 399, 403 
angular scattering law, 
394 


cross section, 392-94 
reflectivity variations, 
394-98 
Morphology 
of clusters of galaxies, 
1-11 
Moving frames of reference 
in particle orbit theory, 
115, 119 
Mrkos, 351, 353, 355, 363, 
364, 365, 366, 367, 
368, 372, 373 
M stars, 248, 254 





Multiple-reflection point 
in radar, 391 
Multipole expansion 
in line-broadening theory, 
88 
Multipole radiation, 301 
Mustel's method 
for opacities, 185 


N 


National Radio Observatory- 
276, 281 
Nebulae 
Orion nebula, 56-58 
see also Emission nebu- 
lae; H I regions; 
Planetary nebulae 
Neon 
in H II regions, 47, 50 
in planetary matter, 219, 
227, 228, 229 
in stars, 91 
Neptune 
mass, 102, 105 
radar observations, 380 
Neutral atoms 
broadening by, 89-91 
in plasmas, 326 
in stellar atmospheres, 
157 
Neutral hydrogen 
broadening by, 90, 91 
in galaxy 
see Galactic nucleus; 
H I region 
in Virgo cluster, 12 
Neutral region 
preceding I fronts, 55 
Neutrinos 
radiation of, 306 
Neutron stars 
as energy sources, 64 
see also Collapsed stars 
Newcomb, Simon 
precession constant, 
100, 109 
tables of the Sun, 109 
theory of inner planets, 
105 
Newtonian constant of gra- 
vitation, 99 
Newtonian time, 96 
Newton's method of tangents, 
194 
NGC 188, 268, 269 
NGC 1039, 255 
NGC 2516, 255, 257 
NGC 4486, 299, 300 
NGC 4593, 275 
NGC 4874, 3 
NGC 4884, 3 
NGC 4889, 3 
NGC 7092, 260 
NGC objects 
distribution, 1 
Nickel 
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in ieevens matter, 220, 
22 
in stellar atmospheres, 
179 
Nitrogen 
in comets, 352 
in planetary matter, 219, 
228 
in stellar atmospheres, 
155, 164, 179 
Noble gases 
in planetary matter, 228 
Noise temperature 
in radar, 380 
Nonadiabatic electron im- 
pact theory, 79-80 
Noncoherent emission, 
298, 315, 317 
Nongray line absorption, 
166 
Nongray model atmospher- 
es, 161-63, 176 
Nonlinearity 
of orbit equations, 122- 
23 
of stellar atmospheres 
equations 
see Feautrier's line- 
arization 
Nonthermal processes 
criterion, 329 
in galactic nucleus, 278, 
285, 286, 290 
see also Synchrotron 
radiation 
Northeast central galactic 
source, 281, 285, 288, 
292 
"Nuclear disk" region 
of galaxy, 291 
Nucleosynthesis 
and formation of the solar 
system, 227 
Nutation constant, 94, 98, 
100, 101, 109 


°o 


Obliquity 
of ecliptic, 101, 103, 109 
Observational techniques 
for spectral fluxes, 29- 
34 
Octupole radiation, 301 
O II doublet 
in cluster galaxies, 2 
in radio galaxies, 275 
Old stars, 265-71 
Olivine 
in meteors, 223 
Opacity 
in stellar atmospheres, 
138, 139, 150, 152, 
154, 155, 157, 172, 
177-80, 182, 185, 187, 
198 
Open clusters of galaxies 
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see Irregular clusters 
of galaxies 
w Oph, 259 
Optical bremsstrahlung, 
300, 343-45 
Optical equipment 
for stellar spectra, 24- 
27 
Optical roughness 
in stellar atmospheres, 
150 
Optical thickness 
in plasmas, 329, 342 
in stellar atmospheres, 


141, 155, 157 
Orbit theory of particles, 
113-20 


box orbits, 123-25 


integrals of motion, 115- 
17 


meridian orbits, 120-23 

numerical solutions, 120- 
33 

periodic and tube orbits, 
125-28 


ae orbits, 129- 
3 


third integral, 119, 120 
see also Planetary orbits; 
Stellar orbits 

Ordinary waves, 327 

a Ori, 248 

m Ori, 240 

11 Ori, 259 

49 Ori, 259 

69 Ori, 257 


flow equations, 56 
radio observations, 288 
Ornansite chondrites, 223 
Oscillation ellipse, 316 
Oscillations 
in stellar atmospheres, 
210 
Oscillator frequency, 323 
Oscillators 
particles in fields as, 
301-2 
radar, 384 
Oscillator strengths, 87, 
90, 91 
O stars 
atmospheres, 155, 167 
calibration by, 28, 35, 38 
in H I regions, 47 
Outer planets 
formation, 225 
Oxygen 
in comets, 352, 354, 355, 
372 
in H TI regions, 47, 49, 50 
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8_ FS ratio in chond- 
rites, 218, 223, 227, 
230 

in stellar atmospheres, 
155, 164, 179 

see also O II doublet 


P 


Pair creation, 326 
Palomar Sky Survey, 1 
Parabolic approximation 
in model atmospheres, 
149 
Parabolic coordinates 
in stellar orbit theory, 
120 
Parallactic inequality, 102, 
105 
Parallax measurements 
for stellar spectra, 139 
see also Spectroscopic 
eclipsing binaries; 
Trigonometric paral- 
lax 
Parent bodies 
of planetary bodies, 225- 
27 


Particle orbit theory 
see Orbit theory 
Particular solutions 
in particle orbit theory, 
115 
Partition functions 
in stellar atmospheres, 
177 
Paschen lines 
in stellar atmospheres, 
156, 167, 208 
in stellar spectra, 28, 
32, 76 
Path loss 
in radar, 378, 379 
a@ Pav, 257 
x Pav, 269 
B Peg, 248 
Y Pegasi, 43, 167, 168 
Pencil beam surveys 
of galactic center, 285, 
287 
Perihelion precession of 


Periodic orbits, 125-28 
Permanence 
of clusters of galaxies, 
11 
see also Stability 
a@ Persei, 257 
& Persei, 43, 257 
€ Persei, 257 
S Persei, 168 
h Persei, 248 
X Persei, 248 
I Persei association, 252 
@ Persei cluster, 255, 257 
Perseus arm, 248 
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Phase of oscillation 
of radiation, 314, 327 
Phase-shift Lorentz pro- 
file, 72 
Phase space, 114, 117 
Phase velocity, 324 
i Phe, 259 
Phillips bands, 371 
Phobos 
radar investigations, 380 
Phosphorus 
in stars, 262 
Photodissociation 
in comets, 357, 358, 361, 
372 
Photoelectric scanners 
for stellar spectra, 23- 
24, 27 


in H I region, 60 

in H II region, 48 
Photometric parallax, 244 
Photometric techniques 

— magnitudes, 


Photon mean free path 
as parameter in I front, 
51 
Photosphere 
"mean thickness,"' 144 
observations, 151 
Planck function, 170, 176 
Planck law, 171 
Planck mean absorption 
coefficient, 183 
Plane-parallel atmosphere, 
142, 170 
Planetary masses, 102, 104, 
105, 109-11 
Planetary nebulae 
solutions by methods in 
stellar atmospheres, 
201 
Planetary objects 
chemical evidences per- 
taining to formation, 
217-34 
Planetary orbits 
radar studies, 384, 386, 
387, 388 
Planetary radii 
radar determinations, 
384, 386, 387, 390, 
404-6 


Planetary surface character- 
istics, 390-91, 399- 
403 

see also Cross section; 
Dielectric constant; 
Reflectivity; Rough- 
ness 

Planimetry 

in stellar spectra, 30 


Plasma effect, 388, 401 
Plasma frequency, 323 
solar, 298 
Plasmas 
electromagnetic waves in, 
323-32 
magnetobremsstrahlung 
in, 331-32 
radio waves in, 326-29 
self-absorption in, 329- 
31 
Pleiades, 43, 235, 241, 
242, 243, 244, 247, 
253-59, 262, 263, 265 
Pleione, 254, 255, 258, 
262, 265 
Pluto 
mass, 102 
Poincaré- Lighthill-Krook 
method 
for stellar atmospheres, 
195, 196 
Poincaré's theorem, 120 
Point-by-point method 
of spectral scanning, 29- 
30 
Points of self-intersection 
in orbit theory, 123 
Point transformations 
in orbit theory, 119 
Poisson brackets, 114 
Poisson's equation, 114 
Polar coordinates 
in stellar orbit theory, 
120 
Polarizability 
of atoms, 81, 88, 91 
Polarization 
circular, 308 
continuum 
in stellar atmospheres, 
156 
interstellar, 67 
linear, 308 
of magnetobremsstrah- 
lung, 300, 306, 311, 
318-22 
degree, 317 
of radar signals, 384- 
86 
see also Depolarization 
Polarization ellipse, 316 
Polyatomic molecules 
in comets, 357 
Polynomial approximation 
in stellar atmospheres, 
178 
Population 
of atomic levels 
in stellar atmospheres, 
205-7 
of clusters of galaxies, 
8-11 
see also Stellar associ- 
ations and particular 


clusters and regions 
Positrons 


radiation of, 306 
Potential functions 
in stellar orbit theory, 
115, 116 
see also Gravitational 
field 
Power law spectrum, 278, 
286, 287, 288, 317- 
18, 333 
Praesepe cluster, 265 
Precession 
general, 95, 98, 100, 107, 
108 
Predissociation 
in comets, 370 
Pre-main sequence contrac- 
tion, 204, 253 
Pressure 
see Electron pressure; 
Gas pressure 
Pressure broadening, 71 
see also Spectral line 
broadening 
Pressure scale height, 241 
Primary constant, 101, 103, 
106 
Primordial matter, 217, 
218-22 
Prior's rules, 218, 223 
Profiles of lines 
see Line profiles 
Proper motions 
effect 
on fundamental constants, 
100 
in stellar evolution stud- 
ies, 247, 253, 257 
Proper time 
delay 
in radar, 388 
Proton decay 
in magnetic fields, 306 
KPsc, 259 
APsc, 38 
Pulsed transmitters, 380, 
383 
oPuppis group, 268, 269 
Pyroxene 
in meteors, 223 


Q 


Quadratures 
integration by 
in stellar orbit theory, 
129 
Quadrupole interaction 
in electron line broaden- 
ing, 88-91 
Quadrupole moment 
of Sun, 387 
a a le radiation, 301, 
8 


Quantum defect method, 
179 
Quasi- ergodic orbits 
in the Galaxy, 129-33 
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Quasi- isolating integral, 
117 

"Quasi- longitudinal" waves, 
327 


Quasi-static theory 
of line broadening, 72, 
76 
see also Adiabatic theory 
Quasi- steady flow 
across I fronts, 52 
Quasi- stellar radio sources, 
299 


R 


Radar astronomy, 377-410 
interpretation, 386-91 
fourth test of general 
relativity, 388-90 
planetary orbits and 
radii, 387 
planetary rotation, 390 
scale of solar system, 
386-87 
target surface character- 
istics, 390-91 
lunar measurements, 391- 
98 


angular scattering law, 
394 


background, 391-92 
cross section, 392-94 
variations in reflectivity, 
394-98 
measurement types, 383- 
86 


cross section, 386 

delay Doppler shift, 384 

Doppler shift, 383 

polarization, 384-86 

time delay, 383 
planetary observations, 

398-410 
astronomical unit, 403- 


4 
background, 398-99 
Earth-Venus distance, 
97, 99, 108 
planetary orbits and 
radii, 404-6 
me surfaces, 399- 
4 
second-order Doppler 
shifts, 406-7 
Venusian rotation, 407- 
10 
techniques, 378-83 
detectability, 378-79 
systems, 379-83 
Radar fading 
see Interference fading; 
Short-period fading 
Radial pulsation 
of stars, 250 
Radial velocities 
of clusters galaxies, 2-5 
of comets 
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see Heliocentric radial 
velocity 
of stars, 247, 250, 251, 
270 
Radiation 
of electromagnetic waves, 
300-5, 313-18 
in plasmas, 323-32 
see also Radiative equili- 
brium 
Radiation pressure 
effects on comets, 372 
Radiative equilibrium 
in stellar atmospheres, 
35, 168, 169-70, 182, 
196, 201 
deviations from, 201- 
11 
Radicals 
in comets, 351, 357, 359, 
365, 366, 369, 371, 
374 
Radii 
of planets 
see Planetary radii 
Radio emissions 
and galactic formation, 
13 
from galactic nucleus, 
275-96 
continuum, 277-88 
spectroscopic, 289-95 
Radio galaxies, 339 
see also specific galaxies 
such as NGC 4486 
"Radio star hypothesis," 
299 
Radio waves 
in plasmas, 326-29 
Random motions in gases 
see Turbulent motions 
Range- Doppler mapping 
see Delay-Doppler dis- 
persion 
Rare earths 
in planetary matter, 231 
Rare gases 
in planetary matter, 223, 
227 


Rayed craters 

radar studies, 392 

see also Tycho 
Rayleigh-Jeans limit, 277 
Rayleigh scattering 

in infrared, 33 

in stellar atmospheres, 

179 

Reabsorption 

see Self- absorption 
Recombination rate 

in H II regions 

see Cooling 

Reddening errors 

in stellar spectra, 37, 42 
Redshifts 


of cluster galaxies, 2-5 
see also Doppler shifts 
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Reference ellipsoid of rev- 
olution, 98, 104, 108 
Reflection nebulae, 61, 62 
Reflectivity 
radar, 378, 380, 390, 
391, 403, 404-6 
lunar, 392, 394-98 
see also Multiple-reflec- 
tion 
Refractive index 
see Index of refraction 
Regular clusters of galax- 
ies, 2 
Relativistic electron brem- 
sstrahlung, 300-6 
self-absorption, 329-31 
Relativity 
see General relativity 
Renazzo chondrite, 219 
Resistor temperature, 277 
Resolution requirements 
in stellar spectra, 24-25 
see also Radar astronomy 
Resolving functional 
source function 
in stellar atmospheres, 
194 
Resonance broadening, 90 
Resonance fluorescence 
in comets, 354, 358, 359- 
65, 367, 369, 372 
Response function 
in stellar spectra, 29 
Retardation effects, 91 
Retrograde rotation 
of Venus, 407-9 
R front, 51, 53-54 
R Hor, 268 
Rigid-sphere model 
of collisions 
in line broadening, 90 
Rocket measurements 
of stellar spectra, 45, 
237, 247 
Rosseland mean, 183, 185, 
190, 193 
Rosseland's theory of cycles 
applied to cometary fluor- 
escence, 360 
Rotational br: 
of spectral lines, 37 
Rotational effects 
on comets, 345 
on radar studies of planets, 
384 
on stars, 261, 262-63 
Rotational excitation 
of hydrogen 
in HI regions, 60 
of molecules 
in comets, 356, 359, 
360, 361, 367, 368, 
369, 370 
Rotation angle 
of plane of polarization, 
348 
Rotation direction 
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of plane of polarization, 
307, 326, 344 
Rotation measure 
in Faraday rotation, 67 
Rotation rates 
planetary 
radar determinations, 
386, 390, 407-9 
Roughness 
radar, 378, 385, 386, 
391 
RR Lyn, 263 
RR Lyrae, 37, 266 
RR Lyrae gap, 270 
RR Lyrae stars 
in evolution studies, 267, 
271 
spectra, 41, 42 
RS Ophiuchi, 202 
RS Per, 250 
R stars, 271 
RU Cam, 271 
Rudkjobing's theory 
of line broadening, 81, 85 
Russell- Adams phenomena, 
158 


s 


Sagittarius A, 276, 281, 
287, 289, 292, 293, 
294 

Sagittarius arm of galaxy, 
285 


Saha equation, 150, 155, 
156, 157, 171, 182 
Satellite measurements 
of Earth's gravitational 
field, 96 
of Moon, 99 
of stellar spectra, 45 
radar, 386 
Saturn 
Hill's theory, 94, 111 
mass, 102 
radar observations, 380 
Scattering cross section 
in radar, 378 
see also Cross section 
Scattering function 
in radar, 378 
Schmidt optics 
in stellar spectra, 25 
Schmidt's potential function, 
124 
Schraffier pattern, 5 
Schraffier photography, 5, 
7 


Schuster-Schwarzschild 
model atmospheres, 
158 

a Sel, 263 

a Sco, 248 

u Sco, 257 

t Sco, 168 

Scorpio-Centaurus associa- 
tion, 252 


Scorpio-Ophiucus clouds, 
254 


Sculptor-type galaxies 
in Coma cluster, 8 
in local group, 7 
in Virgo cluster, 4, 14 
éScuti variables, 262, 
265 
Seaton's semiclassical 
theory 
of line broadening, 84 
Second, 97 
see also Ephemeris sec- 
ond 
Seki-Lines, 353, 355, 365, 
366, 368, 372 
Selected-wavelength scann- 


ing 
in stellar spectra, 29, 
33 
Self- absorption 
of magnetobremsstrahlung, 
329-31 
Self-broadening, 91 
Self-gravitating system 
of stars, 114 
Self- intersection points, 
123 
Semiclassical treatment 
of electron line broaden- 
ing, 80-81 
a Ser, 168 
Ser, 259 
Series representation 
for long-range interaction, 


7 Sextantis, 38 
Seyfert galaxies, 275, 276 
Shell stars, 258 
Shock phenomena 
in formation of meteors, 
266 
in H TI regions, 52-54 
Shock transitions, 53 
Shock-tube line profiles, 
74 


Short-period fading, 391 
Short-period variables, 
271 
see also Cepheids; RR 
Lyrae stars 
Silicates 
in planetary matter, 219, 
230 
Silicon 
in stellar atmospheres, 
157, 164, 167, 179, 
211 
Silicon- magnesium ratio 
in planetary matter, 
220-21 
Silicon stars, 258, 259 
Similarity solutions 
to dynamics of H II regions, 
55 
Similarity variables 
in dynamics of H I 


regions, 55 
Simplyconnected trajector- 
ies, 127 
Singularities 
in flow equations 
for I fronts, 56 
Sionite 
in planetary matter, 226 
Sirius group, 245-48, 260, 
263, 265 
binaries, 244 
Sodium 
in comets, 332 
D lines 
in comets, 372 
in stellar spectra, 32 
Soko- Banja group of chond- 
rites 
see LL group 
Solar atmosphere 
Ha in, 91 
radio emission, 298, 326, 
331 
Solar day, 97 
Solar distance 
from Earth, 104, 107 
Solar eclipses 
data for, 95, 100 
Solar longitude, 103 
Solar mass, 98 
Solar mean time, 107 
Solar parallax, 94, 102, 
103, 108, 109 
Solar quadrupole moment, 
387 


Solar system 
chemical evidence of ori- 
gin, 217-34 
fractionation processes, 
227-31 
parent bodies of plane- 
tary objects, 225-27 
— matter, 222- 
primordial matter, 218- 
22 
radar scale, 386-87 
Source function 
of radiation 
in stellar atmospheres, 
141, 145, 147, 149, 
154, 206 
Southwest central galactic 
source, 283, 285, 288 
Spatial diffusion 
in plasmas, 377, 378 
Specific intensity, 139 
Specific mass, 169 
Spectral anomalies 
in stellar atmospheres, 
164 
Spectral energy distribution 
bremsstrahlung, 305, 
318-22 
of stars, 23-46 
calibration, 27-34 
cool stars, 37, 41 
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effective temperature 
and gravity, 34-37 
hot stars, 41-43 
infrared measurements, 
43-45 
instrumentation, 24-27 
ultraviolet measurements, 
43-45 
index of radiation, 
329, 337 
Spectral line broadening, 
71-92 
Spectral lines 
see particular lines such 
as hydrogen-21 cm line 
Spectrobolometer, 138 
Spectrographs 
in stellar spectra, 24 
Spectroscopic-eclipsing 
binary, 35, 262 
Spectroscopic radio obser- 
vations, 289-95 
hydrogen, 289-93 
S Per, 250 
Spherical atmospheres 
in model stellar atmos- 
pheres, 142 
Spherical harmonic method 
for determination of 
Earth's gravitational 
field, 96 
Spiral arms of galaxy 
bremsstrahlung radiation 
in, 322 
see also specific arms 
such as 135 km/sec 
expanding arm; 4 kpc 
ar 


expanding arm 
Spiral galaxies, 275 
in clusters, 1-11 
see also specific galaxies 
SRe variables, 250 
Stability 
of clusters of galaxies, 13 
of interstellar medium, 63 
of oscillators 
in radar astronomy, 384 
Stable periodic orbits, 
125 
Stuckel's standard form, 
119 
Standard stars 
calibration for stellar 
spectra, 27-34 
Star 
see particular type such 
as B star and partic- 
ular stars 
Star formation 
from interstellar matter, 
62 


Stark broadening 
in stellar atmospheres, 
156 


of hydrogen lines, 71- 
79 
Stark constant, 91 
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Stark sublevels, 71, 72, 
76 
State temperature 
of gas, 293 
Stationary levels 
in stellar atmospheres, 
205 
Statistical equilibrium 
in stellar atmospheres, 
168, 205 
Stellar associations, 254 
and ee medium, 
6 
see also particular associ- 
ations 
Stellar atmospheres 
models, 135-216 
see also Model stellar 
atmospheres 
spectra in, 34-35 
Stellar evolution 
implications of model 
atmospheres, 204, 
211 
observational data, 235- 
74 
kinematics of young stars, 
255-65 
mass-luminosity re- 
lation, 241-48 
old stars, 265-71 
young stars, 248-55 
zero-age main sequence, 
235-41 
Stellar line profiles, 71 
Stellar luminosity function 
in clusters of galaxies, 
12 
see also Stellar evolution 
Stellar masses 
effect on spectra, 35 
Stellar orbits, 113-34 
see also Orbit theory 
Stellar spectral energy dis- 
tribution, 23-46 
see also Spectral energy 
distribution 
Stellar standards 
— luminosities, 


Stokes parameters, 313-18 
Stony meteorites, 219 
Stroboscopic method 
in stellar orbit theory, 
128-29 
StrOmgren opacity, 179 
StrOmgren radius 
in H II region, 47 
Strémgren's theory 
of stellar atmospheres, 
187-89 
Subclusters 
of galaxies, 13 
Subdwarfs, 267, 271 
atmospheres, 166 
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spectra, 37, 38, 40 
Subgiants, 267, 268-69 
SU Draconis, 37, 267 
Sulfides 

in planetary matter, 219, 


230 
Sun 
see Chromospheric re- 
gions; Coronal atmos- 
pheres; Solar 
SU Per, 250 
Superclusters 
of galaxies, 13, 16, 18- 
29 


Supergiants 
atmospheres, 158 
in clusters, 248 
Superior planets 
ephemerides, 97 
masses, 102 
see also particular plan- 
ets 
Supernovae 
as radio sources, 339 
see also Supernova remn- 
ants 
Supernova envelopes, 342, 
344 


Supernova remnants, 58- 
59, 64 
radio observation, 288 
see also particular rem- 


nants 
Supernova shells 
as energy sources 
in interstellar medium, 
47 


"Superthermal" particle, 
332 


Surface brightness 
of galaxy, 5 
of radio sources, 277, 
278 
Surface temperature 
of exciting stars 
in H II regions, 50 
Swan bands 
in comets, 352, 367, 368, 
369, 371 
Swan system 
of spectra, 353, 367, 
368, 369 
Swings effect, 359, 373 
Syke's formula, 143, 147 
Symmetrization in line-broad- 
ening theory, 82 
Synchrotron radiation, 278, 
288, 297-350 
as tracer of magnetic 
fields, 67 
Syrtis Major 
radar observation, 402 
SZ Cas, 250 


T 
6 Tau, 240, 257 
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19 Tau, 263 
28 Tau, 254 
39 Tau, 30-31 
41 Tau, 259 
56 Tau, 259 
63 Tau, 165, 166, 168 
Taurus A 
radio emission, 299 
Taurus-Auriga clouds, 
259 
a Tel, 257 
Telluric emissions 
in comets, 372 
Temperature 
electron 
in H II regions, 49-51 
harmonic mean 
in HI regions, 60 
scale 
in stellar atmospheres, 
169 
in stellar spectra, 34 
see also Effective temp- 
erature; Mean temper- 
ature 
Temperature "equation" 
in stellar atmospheres, 
186 
Terrestrial planets 
see Inner planets and 
particular planets 
Thallium 
in planetary matter, 222 
Thermal conductivity 
see Conductivity 
Thermal equilibrium 
in comets, 358 
in stellar atmospheres, 
141, 171 
Thermal radio sources, 
277 
criterion, 329 
Third integral, 117, 120, 
129 
Thompson scattering 
in stellar atmospheres, 
179, 201 
Time average 
of radiation field, 314- 
15 


Time delay measurements 
in radar, 380, 383 
Titan 
radar observation, 380 
Titius-Bode law, 217 
Topography 
of planetary surfaces 
radar studies, 377, 385 
see also Planetary sur- 
face characteristics 
and individual planets 
Toroidal fields, 323 
T Per, 250 
Trace elements 
in planetary matter, 218, 
230-31 
Transfer problem 


in stellar atmospheres, 
137, 172, 184, 190, 
195, 206 
Transition probabilities 
conservation condition, 
73 
of species in comets, 
368 
see also Model stellar 
atmospheres and parti- 
cular atoms or mole- 
cules 
Triangulation measurements 
of solar system distances, 
387 
Trigonometric parallax 
of cluster stars, 244 
Tropical year, 97, 101 
Tshebyshev polynomials 
in model stellar atmos- 
pheres, 146 
T Tauri, 204 
T Tauri stars, 253 
Tube orbits, 125-28 
47 Tuc, 268, 271 
Turbulent motions 
in interstellar medium, 
62-64 
as energy sources, 64- 
66 
in planetary atmospheres 
effects on radar, 379 
in plasmas, 332 
in stellar atmospheres, 
207-10 
Turbulent pressure 
in stellar atmospheres, 
201 
Tycho, 395, 398 
Type I supernovae, 64 
Type II supernovae, 58, 
64 


U 


UBV system 
in stellar atmospheres, 
164, 166 
in stellar spectra, 32 
U Cep, 247 
Ultrarelativistic electron 
bremsstrahlung, 300- 
6 
Ultraviolet deficiency 
in early-type stars, 
238-40 
Ultraviolet excesses, 244, 
247, 259, 267 
Ultraviolet measurements 
in ow spectra, 
56 
in —- atmospheres, 
151 
in stellar spectra, 43- 
45 
Ultraviolet radiation 
in stellar atmospheres, 


150, 152 
BUM a, 265 
a UMa, 265 
€ UMa, 259, 260, 265 
a@ UMi, 255, 267 
Underhill's iterative correct- 
ion method 
for stellar atmospheres, 
193-94 
Uniform integral, 120 
Uniformity 
of chemical composition 
in stellar atmospheres, 
158 
see Homogeneity 
Universe 
density of matter in, 19- 
20 
Unsdld's relation 
in model stellar atmos- 
pheres, 193 
Unstable periodic orbit, 
125 
see also Instability 
U Oph, 247 
Uranus 
mass, 102 
radar studies, 380 
Ursa Major cloud of galax- 
ies, 18 
Ursa Major cluster, 248, 
260 
Utrecht Symposium 
on abundances, 211 
UV Ceti, 204 
UY Per, 250 


Vv 


Van der Waals broadening, 
89-91 
Van Maanen-2, 168 
Variable stars 
spectra, 37 
see also specific types 
such as RR Lyrae stars 
and particular stars 
Variational methods 
in stellar atmospheres, 
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181, 194-97 
Velocity of light, 99, 101, 
103-4, 108 
Velocity-distance relation, 
9 
Velocity distribution func- 
tion, 113-14 
Velocity fields 
in stellar atmospheres, 
208-10 
Venus 
composition, 222, 226 
mass, 96, 102, 11) 
radar observations, 96, 
97, 377, 379, 380, 383, 
390, 398-99, 401, 403- 
6 


rotation, 407-9 
Vibrational excitation 
of molecules 
in comets, 367, 368, 
369, 370, 372 
a@ Vir, 257 
e Vir, 168 
78 Vir, 259 
Virgo A 
radio emission, 299, 
300 
Virgo cluster of galaxies, 
3-5 
distance modulus, 4 
luminosity, 5 
total mass, 4 
Virial theorem 
in determination of mass, 
i. 
Vogt-Russell theorem 
in relation to stellar mod- 
els, 136 
VX Per, 250 
VY Per, 250 


Ww 


Walters meteorite, 223 
Water 
in planetary matter, 
229 
in stellar atmospheres, 180 
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Wave-zone approximation, 
301 

W Cep, 204 

WC stars, 211 

Weisskopf radius, 89 

Wick-Chandrasekhar meth- 
od 

for stellar atmospheres, 

189 

Wing broadening, 72, 76- 
78 


WN stars, 211 
Wolf-Rayet stars, 211 
W Virginia stars, 271 


x 


Xenon 
in planetary matter, 218, 
227 
X-ray bremsstrahlung, 299, 
343-45 


Y 


Y Cyg, 247 

Young stars, 248-65 
kinematics, 255-65 

YY Gem, 240 

YZ Per, 250 


Z 


Zeeman splitting 
of 21-cm line, 66 
Zero-age main 
235-41, 263 
Zinc 
in planetary matter, 
229 
Zone of expansion 
of galactic nucleus, 290- 
91 
Zwicky interpolation form- 
ula 


nce, 


for number of galaxies, 
6 


Zwicky model 
of galactic clustering, 1 





